Experimental and CIS, TD-DFT, ab initio calculations of visible spectra and the vibrational frequencies of sulfonyl azide-azoic dyes.
The detailed experimental and computational analysis [Hartree-Fock (HF), Time-Dependent Density-Functional Theory (TD-DFT) and Second-Order Møller-Plesset Perturbation Theory (PM2) levels of theory at standard 6-31G* basis set] of structure, infrared spectra and visible spectra of azo dyes are investigated. The optimized geometries and calculated vibrational frequencies are evaluated via comparison with experimental values. The vibrational spectral data obtained from solid phase FT-IR spectra are assigned based on the results of the theoretical calculations. The observed spectra are found to be in good agreement with the calculated values. The geometry optimization yields a planar conformation for phenyl rings with azo moiety. The energy and oscillator strength calculated by Configuration Interaction Singles (CIS) complements the Time-Dependent Density-Functional Theory (TD-DFT) results and the experimental findings. Unfortunately, PM2 method could not predict vibrational frequencies and visible spectra of the azo dyes under conditions of this investigation.